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SUMMARY OF ACCOMPLISHMENTS 


Evaluation for end-use milling and baking quality %ot elec 
experimental wheat crosses grown and harvested as the 1983 crop 
were made. The selections were submitted from the wheat breeding 
programs in the Western states. To-date analysis and evaluation 
has been completed on about 150 selections from the 1984 crop. 
Test criteria used to determine acceptability were flour yield, 
protein, ash and color; cookie diameter; loaf) volumewanasccare 
score; dough mixing requirements and water absorption; Japanese 
sponge cake volume and texture; Udon noodle yield, texture, color 
and score; and some developed test for Middle-Eastern style flat 
breads. Many of these experimental selections were judged as 
having acceptable end-use quality fitting their market classes. 
This work is an integral part of the wheat improvement programs 
to assure release of good agronomic and high quality wheat 


varieties. Results of the analysis can be found in the tables of 
data in Nursery Codes #1 through #63. See the Index of Nurseries 
(Page iv ) for nursery titles, locations, and breeders. 


In addition, the evaluation of milling and baking properties were 
made on 2371 early generation selections from the wheat breeding 
programs that were grown in 1983. Studies included materials 
from snowmold, Foot .rot, 1.dwarti «smut, teylelda=trial, and various 
crop management studies. 738 (31%) of the experimental crosses 
were rated as having promise in overall quality characteristics. 
Thus material represents a new generation of experimental 
selections that are candidates for advancing and further testing 
to determine their desirability as possible commercial varieties. 
See Summary List of Early Generation Nurseries Evaluated on Page 
15 2 Nowoata srs eincludedc. { . . 


In co-operation with a grant from the PNW Grains Council the 
milling and baking evaluation were made on commercial composites 
representing the wheat crop (1983) of WA, OR, and ID. The data 
was used in their marketing brochures. See Nursery Code number 
205 ; 


In co-operation with the Montana Wheat Quality Council we 
assisted in the pilot milling and baking evaluation of 31 hard 
red winter and spring samples. The samples were advanced 
selections from the Montana wheat breeding program, which were 
candidates for commercial variety release following industry 


evaluation. See Nursery Code 019 for results. Similarly we 
collaborated with the Hard Red Winter Wheat Quality Council by 
baking evaluation of 20 hard red winter wheats. For these 


results see Nursery Code 045. 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, and retrieve our 
milling and baking data. The following is a list of abbreviations used as 
column headings in the following tables of data. 


NURSCO - 
LABNUM - 
VAR = 
IDNO - 
TWT - 
FASH =) 
FYELD = 
MSCOR- «= 
SeRQOT = 
FABSC - 
EeEAKy — 
FSTAB - 
BABS oe 
BABSC =~ 
HIlIME <= 
LVOL = 
BVOLC = 


CODI 
CODIC - 


VvyISc = 
2sCC. = 


CAVOL ~- 
SCSCOR - 


felony} 47 
Nek ad aN hae 


YELD re 
NOSCORE- 
MABS  - 
MABSC - 


Bete Ly a 


Nursery Code Number (located upper left corner of table). 
Laboratory Number (first two digits crop year). 

Variety or selection name. 

CI or Selection Identification Number. 

Test weight in lbs/bu. 

Flour ash percent at 14% moisture basis. 

Percent of flour a 

Milling score. 

Flour protein percent -at 14% moisture Eyes: 

Farinograph water absorption corrected to 14% moisture basis. 
Farinograph mixing peak time in minutes. 

Farinograph stability in minutes. . 

Bake water absorption at 14% moisture: basis. 

Bake absorption corrected to mean protein of nursery. 

Optimum mixing time in minutes. 

Bread loaf volume observed in.cc's. 

Bread loaf volume (cc) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page: ix ) 

Bread crumb grain rating code. (See table 3, page x) 


CODE MEANING 
1 Excellent (S*) 
2 Satisfactory (S) 
S (4-S) 
4 Questionable-Satisfactory (Q-S) 
5 (Q-8) 
6 Questionable (Q) 
7] ’ (Q-¥) 
8 Questionable-Unsatisfactory (Q-U) 
9 Unsafisfactory (U) 


Cookie diameter in cm's. 

Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 

Brookfield viscosity (observed) 

Brookfield viscosity corrected for protein to the mean protein of 
the nursery. 

Japanese Sponge Cake Volume in cc's. 

Sponge cake score (scale 1-100) 

Noodle weight increase (percent). 

Noodle yield. 

Noodle score (1-100) 

Mixograph absorption at 14% moisture (2%). 

Mixograph absorption corrected for protein (%). 

Mixograph Type —- From Mixograph Reference Chart. 


Vii 


RATE —- Overall Rating when used see table 3. 
REKS - Remarks. 


Western Wheat Quality Laboratory 


INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the tests 
after adjustment to an average protein content of the nursery using correc- 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale for ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(VC) (CC) 
VIN VARIETY LOAF VOLUME ~ COOKIE 
7 Anza 61 0 
2 Burt Siaet ~076 
3 Coulee 76 «070 
4 Fortuna 64 0 
5 Gaines 38 pls 
6 Hyslop 20 eid BE 3 
7 Inia 66 68 0 
8 Itana 60 0 
9 Kharkof on) - 0: 
10 Luke 0 ~085 
11 Marfed 61 .098 
i? McCall a4 0 
13 McDermid 0 7LOG2 
14 Moro 0 -094 
15 Nugaines 62 es 
16 Omar 0 <083 
17 Paha 0 2037 
18 Sprague 0. -062 
19 Springfield 0 042 
20 Twin 150 ~149 
20 Yamhill 0 3n24 
1a Wanser 69 0 
23 Wared 62 0 


Variety name (VAR) not found or where the value is zero 
in Table 1, use correction factor forvelass sofssamplesin 
Taples2Z,. 


VIN = Computer system variety number 


tae kes 


CORRECTION FACTORS - TABLE 2 


(VC) (CC) 
CLASS LOAF VOLUME COOKIE 
SWW 60 210 
SWS 60 shit 
CLUB 55 aay 
HRW -" 62 -080 
HRS 62 -080 
HWW : 62 -080 
HWS 62 080 


RANKING AND RATING CODES - TABLE 3 


CODE 
BREAD CRUMB GRAIN MEANING 
1 Excellent 
2 Satisfactory . 
3 
4 Questionable-Satisfactory 
5 ; 
6 Questionable 
#4 
8 Questionable-Unsatisfactory 
9 Unsatisfactory 


Sh) 
(S) 
(A-S) 
(Q-S) 
(Q-#) 


(Q-¥) 
(Q-U) 
(U) 
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INTRODUCTION 


This is the Thirty-Sixth Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
ceneticists, and pathologists in the seven Western states to 
evaluate the milling and baking quality characteristics of 
experimental wheat selections grown and harvested as the 1983 
ELape These investigations included several market classes and 
sub-classes of wheat which are commercially grown in the Pacific 
Northwest and the Western region and relates to their quality 
for commercial production and consumer acceptance. These 
studies deal with the physical-chemical flour properties 


associated with a wheat's suitability for commercial pastry and 
bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed 
in the tables in order of their assigned laboratory Number. 
Mixograms were run on all samples evaluated, but none were 
reproduced ~for 8 inclusizon? 1ne@chirs™ report. Alternately, eae 


mixogram was characterized by type as described in the Methods 
Section. 


Dey Research Food Technologist, Research Food Technologist, 
: Research Food Technologist, Physical Science Technician, 
Physical Science Technician, Physical Science Technician, 
Biological Technician and Clerk-Typist, respectively 
Department of Agriculture, Agricultural Research Service, 
Western Region, assigned to the Western Wheat Quality 
Laboratory, Wheat Genetics Unit, Pullman, Washington 


Credit is *due Garrison King, Washington States. Univerouaa. 
Laboratory Technician II for the flour milling and phya.ea 
chemical determinations made on early generation material. 


This work was supported by grant funds from the Washington 
Wheat Commission. 
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METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: 


Buhler Milling: All of the 1982 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content ranging from 14.0% to 16.0%, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 
water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure l. 


All six flour streams were combined to make a straight-grade flour. The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. 


Flour Yield: The percent of the total products recovered as straight-grade 
white flour. 


Milling Time: The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 
flour. Time is determined by visual observations and adjustments by an 
experienced miller. 


Patiine Score: Calculated .as. follows: - 


100 - [(80 - flour yield) + 50 (Flour ash - .30) + .48 (Milling time - 
15) + .5 (65 - % long patent) + .5 (16 - lst tempering moisture) ] 


Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 
cribed in the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 
data to give a predicted Buhler flour yield and milling score was done with 
the following linear equations: . 


Flour Yield Hil Lingascore 


uN 


Soft wheat (y 
Hard wheat (y 


Mirde7IPe .83474x)ameSoft wheat) (y= -21,60185+1.27367x) 
13.4166 + .83298xX) Hard wheat (y = - 3.43818+1.0448x) 


T Modified Procedure is schematically shown in Figure 2. Modifications 
include those described by Jeffers and Rubenthaler (11). 
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Thirty-Sixth Annual Report of the 
Western Wheat Quality Laboratory 


1983 Crop 


Ge Rubenthaler, “HiC. Jeffers, Psl. Panney, 2. Da Anver soe 
A.D. Bettge, D.Awmangle,;=P-S. Green and PLA. Sperr ye. oa 


INTRODUCTION 


This is the Thirty-Sixth Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
ceneticists, and pathologists in the seven Western states to 
evaluate the milling and baking quality characteristicsmoe 
experimental wheat selections grown and harvested as the 1983 
crops These investigations included several market classes and 
sub-classes of wheat which are commercially grown in the Pacific 
Northwest and the Western region and relates to their quality 
for commercial production and consumer acceptance. These 
tudies deal with the physical-chemical flour properties 


ssociated with a wheat's suitability for commercial pastry and 
read products. 


102) 
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The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed 
in the tables in order of their assigned laboratory Number. 
Mixograms were run on all samples evaluated, but none were 
reproguced “for # inclusszor inectiises :eport. Alternately, each 


mixogram was characterized by type as described in the Methods 
Section. 


/ Research Food Technologist, Research Food Technologist, 
Research Food Technologist, Physical Science Technician, 
Physical Science Technician, Physical Science technici.a 


Biological Technician and Clerk-Typist, respectively sss 
Department of Agriculture, Agricultural Research Service, 
Western Region, assigned to the Western Wheat Quality 
Laboratory, Wheat Genetics Unit, Pullman, Washington 


Credit is *“due Garrison King, Washington State.) Univers 
Laboratory Technician II for the flour milling and phiveweee 
chemical determinations made on early generation material. 


This work was supported by grant funds from the Washington 
Wheat Commission. 
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METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: 


Buhler Milling: All of the 1982 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content ranging from 14.0% to 16.0%, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 
water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure l. 


All six flour streams were combined to make a straight-grade flour. The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. 


Flour Yield: The percent of the total products recovered as straight-grade 
white flour. 


Milling Time: The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 
flour. Time is determined by visual observations and adjustments by an 
experienced miller. 


Miliine Score: Calculated as. follows: - 


100 - [(80 - flour yield) + 50 (Flour ash - .30) + .48 (Milling time - 
15) + .5 (65 - % long patent) + .5 (16 - lst tempering moisture) ] 


Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 
cribed in the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 
data to give a predicted Buhler flour yield and milling score was done with 
the following linear equations: . 


Flour Yield willing score 


WW 
i 


14.0671 + -83474X) Soft wheat (y —-21.60185+1.27367X) 
13.4166 + .83298X) Hard wheat (y = - 3.43818+1.0448x) 


Soft wheat (y 
Hard wheat (y 


fodified Procedure is schematically shown in Figure 2. Modifications 
those described by Jeffers and Rubenthaler (11). 
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MODIFIED QUADRUMAT — SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 





Ue eee ae 
BRAN FLOUR SHORTS 
BREAK UNIT Hist REDUCTION UNIT 
BRABENDER QUADRUMAT JR. WITH BRABENDER QUADRUMAT SR. 
QUADRUMAT SR BREAK ROLLS REDUCTION HEAD 
ROPES SIFTERS: 8 INCH TYLER TESTING 
DIAMETERS: 2.8 INCHES SIEVES ON ZELENY SEDIMENTATION 
SPEED: SIEVE SHAKERS 
FAST ROLLS: 1200 RPM 
SLOW ROLLS: 560 RPM SIFTING SCHEDULE: 
DIFFERENTIAL: 2.14 TO | BREAK STOCK: 
BRAN: REMOVED AFTER | MIN. 
TEMPER: MIDDLINGS: REMOVED AFTER AN 
TO 15% FOR 24 HOURS WITH ADDITIONAL 2 MIN. (3 MN. TOTAL) 


WETTING AGENT REDUCTION STOCK: 3 MIN. 


SAMPLE SIZE: 100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT WITHIN EACH COMPARISON GROUP) 


OUTPUT: 5-7 SAMPLES PER HOUR 


re €. Semi micro experimental mill flow with the roll corrugations per 


ft. in progressive order, and the middling reduction roll spirals are 
Wee eles andeLrostedwcmoothe | Rollyspacings (for first,..second and 
d break are 0.035, 0.0035, and 0.002 inch respectively.’ The middling 
s are set at 0.0015, 0.0020 and 0.0015 inch respectively. 


u 
ich ePhnesbrual rolls have corrugation. spirals of 1.25, 1.75, 1.88, and 1.25 
h / 
a5 


l 


Semi Micro Flour Quality:* Wheats milled on the semi-micro mill which gave 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 
graph (3, 9), and AWRC test (14,10) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


Micro Milling of Single Plant Selections:* «The 5-10 gm samples oc ugraia 
were accurately weighed, placed in vials, and water added to bring them to 
4% moisture. The tempered grain was milled on the micro mill which consists 
two pairs of corrugated rolls and double sifters with 38- and 135-mesh 

ainless steel screens. The bran over the 38-mesh sifters was evaluated 

r milling properties by visual examination for the degree of bran clean-up. 

The throughs of the 135-mesh stainless steel screen, of those samples con- 

sidered to be good milling types, were examined for flour quality by means 

of the Modified Micro Sedimentation Method (12). Protein and lysine are 

determined on these materials by NIR analysis (15). A schematic flow dia- 

gram of the micro mill is shown in Figure 3 (2, 13). 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 


minutes. The NIR (Technicon 400) is routinely used as calibrated to the 
above method. 


Ash of Wheat and of Flour: The ash from a 4-gram sample of wheat meal or 
flour heated for 15 hours at 550° C. in a muffle furnace. (1, Method 08-01). 


Protein of Wheat and Flour: The protein content of the samples was deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 


Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 
7.5%¢ flour due to absorption of!) water from 35 ml of “1 normal NaHCO, 
SOLUtLON ULy) « 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
flour in 10O0-ml-ot water and#/ mi ofel~Nelacticeacid) (5). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. ‘The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 
very weak to expectionally long and strong types. The chart and instructions 
for its use are found on pages 7 and 8. 


Supported by special grant of funds from the Washington Department of 
\ericulture and the Washington Wheat Commission to permit extensive early 


yeneration (F,-F)) testing. 
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USE OF MIXOGRAM REFERENCE CHART 


In addition We dct caiman’ mixing time for optimum dough development by 
observation during baking test, mixing time and mixing tolerance, two impor- 
tant baking properties of wheat flour, can be determined independently from 
a mixogram. A mixogram is determined with 10g of flour and appropriate 
amount of water to give optimum absorption. It is really nothing more than 
a recording mixer reflecting the resistance the dough has to be mixed over a 
period of time. Most ee rane are run either 7 or 8 minutes which is 
sufficient time for most flours to give a full picture of their mixing time 
and to show what happens when mixing continues beyond this point (mixing 
peak) as reflected in the tail. of the curve and commonly referred to as 
tolerance. 

Final evaluation must be made with consideration given to the protein 
content of the flour, because of the effect protein content has on the mixing 
characteristics within the same variety. As protein increases, mixing time 
will decrease with an apparent increase of tolerance. To illustrate this, 
compare #1 high(H) with #2 medium (M) and #3 low (L) which are typical 
mixograms of the club wheat Paha at 12, 9, and 6% protein respectively. 
ene: ence 2H, 3M, and 4L are typical for Nugaines at these protein levels. 
Little change can be observed on any wheat above 13.0 or below 7.5% protein. 

This chart will be used to identify the curve characteristics which 
most closely fit the sample and will be reported as numbers 1L, 1M, 1H, etc. 


through 8H. 


MIXOGRAM REFERENCE CHART 
LOW MEDIUM HIGH 
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Cookie Baking: 40 g of flour, micro method, using 25% absorption, 60% sugar, 


30% emulsified shertening, 34,dryeskim milky nen HCO, 5 LA. NaCl, \17 NaneG 


> 
was employed (8). 4 : 


Cookie Diameter is.the average diameter, in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl and the Constant 
Flour Weight Procedure was employed (1, Method 54-214). 


Farinograph Absorption is the amount of water required to center the highest 
portion of the Farinograph curve on the 500 unit line. 


Peak or Farinograph Mixing Time is the time interval, in minutes, from the 
first addition of water until the tip of the curve reaches its maximum 
height. : 


Stability of Period of Resistance is the number of minutes the top of curve 
remains above the 500 unit line when the highest portion (peak) is centered 
on the 500luntteliness 


Bread Baking: An optimum absorption, optimum mixing, optimum bromate, 100 g 
flour and straight. dough method using 7.2% yeast, 1 1/2Z% salt, 6% sugar, 1/42 
malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 


shortening was.employed (5,6,7,10). 


Baking Absorption: The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutesirequired to mix the) flour ‘and the other §bprege 


dough constituents to the optimum condition as judged by an experienced baker 
()- 


Optimum Bromate: The amount of potassuim bromate required to produce the 


optimum break, shred, crust, and grain characteristics of the loaf of bread 
(50% 


Flour Color: The slurry methodiusing 20 ¢ of flour, (25 ml of water. staneed 
for 2 minutes with a glass stirring rod fitted with a llmm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (F,) cali- 
brated with standard color discs #63 = 0 and #85 = 100. 
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INVITED TECHNICAL PRESENTATIONS 
Rubenthaler, G.L., 1984 


Presented seminar “Breeding Wheat for Quality”, and |«tour of 
Laboratony for’ Washington “County Extension® ‘Seuxice Agents, 
Pullman, Washington, January 16, 1984. 


Presented results of NIR wheat hardness studies at Wheat Classing 
Workshop ARS/FGIS, Beltsville, MD, March 8, 1984. 


Presented a talk "Functions and Activities of the Western § Wheat 
Quality.—~Labi™,* to’ Nez’ Perce’ and Lewis County... WheategiGrower. 
Associatwon, Craigmont, wdaho, Marnche20 721964. 


Presented a talk "Soft White Wheat Quality in the Market Place", 
to Chamber of Commerce, Moscow, Idaho, May 2, 1984. 


Presented seminar "Function and Role of Western Wheat Quality 


Lab." to a visiting Egyptian Wheat Team, Pullman, Washington, May 
Zoe =U O4ae 


Presented paper "Wheat Hardness Determination" 7th International 
NIRA Symposium, Tarrytown, New York, July 10, 1984. (#98) 


Presented a seminar and Lab tour (3 hrs.) "Function and Rolewroe 


the Western Wheat Quality Lab" to U.S. Wheat Associates -- Korean 
Wheat Team, August 8, 1984. 


Presented - a seminar and Lab tour (3 hrs.) “Function and Roleweo. 
The Western Wheat Quality Lab", to U.S. Wheat Associates -- 
Japanese Government Team, August 29, 1984. 


Presented a seminar and Lab ‘tour (3 hrs.) “Wheat Qualia, 
Components", to visiting PRC Delegation of Chinese 
Physiology/Biochemistry Study Group, September 4, 1984. 


Presented a seminar and Lab tour (3 hrs.) "Bread Made from Soft 


White Wheats", to U.S. Wheat Associates -- India Trade Team, 
September 7, 1984. 


Presented a seminar and Lab tour (3 hrs.) "Function and Rolemeor 
the Western Wheat Quality Lab.", to U.S. Wheat Associates -- 
Tiawan Flour Millers Team, September 14, 1984. 


Presented a paper “Determining Wheat Hardness by NIR" at Joint 
Annual Technical meeting of PNW-AACC Section/PNW Distrrec 


Association of Operative Millers, Great Falls, MT, September 28, 
1984. 
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VISITORS 
The Western Wheat Quality Laboratory Staff was pleased to have 
had the opportunity to meet, discuss, and give tours of our 
mecwtaties! Withs some 121 visitors this past year. Several of 
these people were wheat breeders, grain buyers, flour millers, 
students and various government officials with an interest in 
wheat quality. PnesrOlsowindguis aslist, not all inclusivermy to 


those who visited our facilities and signed our guest book: 


U. of I. Investigation of Foods 14 
W.S.U. Agronomy and Soils Dept. 

Cereals Quality Class 20 
W.S.U. Food Science & Human 

Nutrition, Food Analysis 18 
U.S. Wheat Workers 22 
FOrG1gn : 
Australia 2 
Egypt 3) 
France 2 
India 4 
Japan EP 
Korea S 
Morocco : 1 
Pakistan a 
Peoples Republic of China is 


Tiawan = 


NURSERY 


Soft WhitenyYreideirial 
Soft White (Single Plot) 
Hard Red (Single Plot) 
Hessian Fly 

Management Trials 

Foot Rot 

Club Nursery 

Adv. 2-Gene & Restorers 
New 2-Gene Dwarfs 

New Restorers 

F-5 Commons 

Reselect TCK & CB Lines 


F=5 Clubs 

NC Hybrid 

NC Hybrid Early 
NGenyprid —sbate 

NC Hybrid Management 


EE Bkhl. by NGN & Paha 

EE Bkhl. by NGN & Paha - Late 
Soring, Spray [rial 
Pullman Early Exp. 
Exe. #12 

Snow Mold 


#10 


EO 


EARLY GENERATION NURSERIES 


1983 Crop 

LOCATION BREEDER CLASS 
Ritzville C.J. Peterson SWW 
Pullman Konzak/Davis SWW 
Pullman Konzak/Davis HRW 
Pullman Konzak/Davis SWS 
Pullman Allan/Pritchett SWW 
Pullman R.E. Allan SWW 
Walla Walla R.E. Allan Club 
Walla Walla R.E.-Allan SWW 
Pullman RE. Allan SWW 
Pullman R.E. Allan SWW 
Pullman R.E. Allan SWW 

Allan/Pritchett SWW 

Pullman R.E. Allan Club 
Walla Walla R.E.. Allan SW & HR 
Pullman R.E. Allan SW & HR 
Pullman R.E. Allan SW & HR 
Pullman R.E. Allan SW & HR 
Walla Walla R.E. Allan SWW 
Pullman R.E. Allan SWW 
P6 SE R.E. Allan SWW 
Pullman M. Davis HRS 
Royal Slope M. Davis HRS 
Douglas Co., WA G.W. Bruehl SW & HR 


NUMBER 
TESTED 


120 
95 
84 
12 

706 
c3 
v7 
34 
44 
30 
i2 
47 
59 
24 
24 
24 
12 

160 

160 

368 
S7 
45 
44 


NUMBER 
PROM Sia 


74 
61 | 
51 
3 | 





O | 
46 
53 
18 

0 
11 
24 
14 
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WASHINGTON STATE UNIVERSITY Page 2 
SEED LABORATORY 
‘ Pullman, Washington 


Lab . eee Date Beecived sero 3 | Date of Test: 7-26-83 Bvt 


Sample Information: 
. #1 (Nabisco Mills in Cheney) 


—— 


Gordon Rubenthaler 
Wilson Hall - Room 7 4004 


ee aaa 
Kind of Seed | 
Wheat Per Cent 
aws check Dark Brown HO 
t sample: Fawn 60 
tee es is sample: .J|Dark Brown 42 
Fawn 58 


EE a al 

Remarks: - According to the Phenol Reaction Chart, this sample is apparently 
Daws. 

Analyst_ 


The name of Washington State University must not be used for advertising purposes in connection 
with this report. 





WASHINGTON STATE UNIVERSITY 
SEED LABORATORY 
* Pullman, Washington 


TE INo. 22933 Date Pere de elo Date of est se pei ge0s 0) eee 


Sample Information: 
#2 (Nabisco Mills in Cheney) 


Gordon Rubenthaler 
Wilson Hall 7 4oo4 


Kind of Seed | | 


Wheat Per Cent 
arbee check | Dark Brown BS 
sample: Fawn 45 
Phenol Test is sample: .} Dark Brown oa) 
Fawn Us 


According to the Phenol Reaction Chart, this sample is apparently 
Remarks: Bovnee 





Analyst 


The name of Washington State University must not be used for advertising purposes in connection 
with this report. 
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iam» United States Agricultural Pacific West Area 
& Department of Research 
\®ZY agriculture Service 


December 12, 1990 


SUBJECT: 1989 Crop Report 


FROM: Craig F. Morris, Director, WWQL al 


Western Wheat Quality Lab 
Wilson 7, WSU 

Pullman, WA 99164-4004 
(509) 335-4062 


Please find enclosed the 1989 crop quality data from the Western Region cooperating 


breeding programs. For economy, the introductory section has been omitted; it is the 


same as in the 1988 Crop Report. If you need additional information please let me know. 
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NURSCO 61 SALINE-STRESSED WHEAT IIl 


Page 2 
March, 1984 
~~~ so spaapmnpeenre-onemenencoeere te a a ee a a 
Water Quality Water Quality 
Before Wheat2 For Wheat Production 
Cotton Cotton 
Lab Germination Growing Germination Growing 
Code Stage Stage Stage Stage 
201 A A A Att) 
202 A A A A (2) 
203 A A A M 
204 A A A W 
205 A M A A 
206 A M A M 
207 A W A A 
208 A W A W 
209 M M A A 
ZLO M M A M 
ral W W A A 
Zi2 W W W W 


re 


Pre-Wheat > AA AM AW MM WW 


Wheat 4+ 

AA XX X X X x 
AM X X X 

AW X X 

WW X 


SEED 


1 Reference: Letter from James D. Rhoades, U.S. Salinity Laboratory, 
Riverside, CA, March 2, 1984. 


2 Four consecutive years of cotton production 
A - California Aqueduct Water - 300.*, mg/l TDS 


M - Medium Salinity Water - 3000 mg/l TDS 
W - High Salinity Water - 6000 mg/l TDS 
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